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(54) PACUJMPMTE/lb CKBAXHH . 

(57) H3o6pereMMe othocmtch k ropnofl npo- 

MblUI/ICHHOCTM M MOXCeT 6tlTb MCnO/lb30B3H0 B 

nHeBMoyAapHux MexaHMSMax a*» pacujwpe- 

HMJl CKB3XMH. Ue/lb M306peTCHM9 - nOBUUJe- 

Hwe ycTOftMMBOCTM pa6oTbi nHesMoyA3pHhix 



M6XdHM3M0B nyTCM 3BTOM3TMM6CK0rO nepe~ 

pacnpeAeneHMfl pacxoAa B03Ayxa. PacwwpM- 
Te/ib BKnioMaeT xopnyc. HanpaB/iatotMMft 
nM/iOT. icoMniieKT nHesMoyAapHMKOB, ycraHOB- 
zieHHux Ha Kopnyce. m aosAyxopacnpeAe/iM- 

Te/lb C HenOABMKHUMM 6/10K3MH 7 M 

noABHKHUMM 6/ioksmh 2 1 . oxB3MeHHMMM 6ec- 
. kohchhom rwSxoft Tii rort 22. Kopnyc cocto ht M3 
noABOA^uufX cexiiMft, a xaxAOft H3 xotopux 
MHeercsi axoAHBR 1 1 ii BbixoAHd* 12 xaMepu M 
Apocceitnpyioiuee ycTpoacTao. cocToniuee M3 
BTy/iKH 13 m noAnpy^cMHeHHoro x/ianaHa 14 c 
OTBepcTMJiMM 15. K/ianaH 33*pen/ieH Ha urroxe 
16. Ha KOTopoM ycTdHOBiienbi npy^HHw 17 m 
18 m radxa 19. npw HapyiuemiM paBHOMepno- 
ctm pa6oTbi nHeBMoyAapMMKOB 6/iaroAapn H3- 
nnHM k> rn6xort T«rU 22 npOMCXOA"T 
a BTOMaTMHec xoe BbipaaHHBaHwe noAanii bo3- 
Ayxa b xa*AuA nneBMoyAapHMx. 3 mji. 



M306peT6HHB OTHOCMTC* X rOpHOfl npO" 
MWUIIteHHOCTM W MOXeT 6blTb MCn0nb30B3H0 B 
nHBBMOyAdpHUX MexaHM3M3X, npeflH33H3- 

mchhux Anfl pacmnpeHMH cxaaKMH. 
• UeabK) M3o6peTeHMfi *a/i*eTC* noBMiue- 
Hwe H3Ae*H0CTw paSoTbi psciuMpwTe/ia ny- 
T6M aBTOMdTMMecxoro nepepscnpeAe/ieHMa 
pacxoAa B03Ayxa b nneBMoyAapnux Mexa- 

KM3M3X. 

Ha 4>nr. 1 npeACTaaneH pacujMpMTe/tb 
CKBaxcMH, o6titHM bma: Ha <J>wr. 2 - ceMeHwe A-A 
Hd ♦Mr. 1; na <J>wr. 3 - ceMeHMe,6-6 Na <J>Mr. 2. 

PacuiMpMTe/ib CKB3XMH BK/iimaeT xopnyc 
1, HanpaBJiflioiuMw nw/ioT 2. xoMnjiexT paBMO- 
Mepno pa3MetAeHHbix b xopnyce nHeaMoyAaf>- 

HHKOB 3 C pa60MMMM K3MGp3MH 4 H POpUIHRMM 

5. B03AyxopacnpeAeAMTe/ib 6 c h e no abmxh m- 



MM 6/10K3MM 7 M nOABOA«lUMMM CCKUMflMM 8. 9. 
10. B K3KAO0 CeKUMM MMeiOTCA BXOAM3« 11 M 

bwxoah3» 12 xaMepw m APOcce/iMpyioiMee yc- 
tpomctbo, cocTOJiiMee M3 BTy/ixM 13 m noAnpy- 
mMHeHHoro K/ianaHa 14 c oTsepcTMflMw 15., 
K/ianaH aaxpennen Ha uiToxe 16, Ha kotopom 
ycTdHOBJieHti npyxcMHu 17 m 18 m raAxa 19. 
Topuw cexqMA aaxpuTbi xputuxaMM 20. Ha 

KOHU3X UITOKOB 16 yCT3HOB/ieHU nOABMKHUe 

6/iokm 21, KOTOpue nocpeACTBOM 6ecKOHe*i- 

HOft rM6KOft TflTM 22 CB5133Hbl C HenOABM)KHfal' 

MM 6/ioxaMM 7. 

PacujMpMTC/ibCKBaxcMH p36oraeTC/ieAy»o- 

1UMM 06pd30M. 

PacuiwpnTeflb ycT3M38/iMB3K)r Ha 3a6oft, 
BKAwatOT BpameHMe m hoa3»ot OK3TWM B03- 
Ayx b B03AyxopacnpeAe/iMTe/ib 6. 
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C*C3Tbia B03AVX M3 BXOAHOfl K3Mepbl 11 

icattAOA noAQOAniueA ce*Mnvi 9. 8. 10 nepea 
OTeepCTMfi 15 noAnpyxMHeHHoro K/ianaH3 14 

M 3330P MeXAY HOC/ieAHMMM M BTyflKOA 13 

nocrynaeT b BbixoAxyio icaMepy 12 m 3aTeM 5 
C00TB6TCTB6HH0 a pa6oviy*o KSMepy 4 icaxAoro 
M3 KOMnneicTa nHeaMoyAapHMKOB 3. npusoA* 
b B03BpaTHO-nocTynaTe/ibHoe ABM)«ceMMe nop- 
tueHb 5. noA a^ctbhbm KOTOporo ocymecTB- 
iiRK>T paapyuieHHe nopoA". • 10 

FlpW pdBH0M6pH0A pa6oTe tlHeBMOyA^P" 
HMKOB 3 3330P Me*Ay nOAnpyXMHeHHWM K/ia- 

naHOM 14 m BiyjiKOft 13 Apoccennpyiomero 
ycrpoftcTBa icaxAoa H3 noABOAfliUMx ceicuwa 8. 
9. 10 OAMHdKoa M. cneAOBaienbHo, b pa6oMyx> 15 
icaMepy 4 ica*Aoro nHeBMoyAapMnka 3 nocry- 
naeT pasHoe koammbctbo cxaToro B03Ayxa 

npM OAKHaKOBOM AaB/ieMMM. 

EC/IH XC paBHOMCpHOCTb pa60TM nMCBMO- 

yAapHMKOB 3 HapyuiaeTCfl BcneACTawe bo3- 20 

MOKHUX Ae<t>OpM3UMft nOpilJHR 5 V M3MeHeHMA 

TeHnepaiypHoro pexwna nHeBMoyAapHUKoa 
3 m/im Apyrwx 4>airropOB t TO 3330P MOKAy nOA- 
npyxviHeHHUM uianaHOM 14 m BTynitoA 13 M3- 
MeM»eTCA nponopMMOHaitbHO conpoTWB/iCHWio 2£ 
noTpeSvrreiia. Ec/iw, Hanptwiep, conpoTMBiie- 
hm6 noTps6/ieHMio cxaToro B03Ayxa nncBMoy- 
AapHMKOM.3. CBfl33MHUM c noABOA»meft 
cexunea 8. yBe/iMMM/iocb, to pacxoA BoaAyxa 

T3M yMeHbUIMHCA M £3 BACH Me B BblXOAHOft 30 

Mepe 12 B03pooio. a b buxoahmx xaMepax 12 
cexuwrt 9 m 10 pacxoA cxaToro B03Ayxa m 
CKopocrb ero abhxcmhh MrHOBetoto B03pacTa- 
•ot. hto BW3WBaeT nepeMeiueHwe x/ianawos 14 



b HAnpaB/ieHMM KdMep 12 b noABOAnmwx cex- 
UMflx 9 m 10, yMeHbiuap aaaop Me*Ay noAnpy- 

JKMHeMMblMM K/tanaHdMM 14 M BTy/1 K3MM 13 

ynoM^HyTWx ceKUMfl. C noMOujbK) 6ecxoHe*4- 
HOfl rn6KOrt T5irn 22. orn6a»omefl HenoABwx- 
Mwe 7 m noABUKHbie 6/iokm 21, K/ianaH 14 
nepeMeiuaeTCR a CTopoHy yae/iMMeHMn 333opa 

B nOABOA«lUe^ CeKUHH 8, MTO aBTOMa.TMMeCKH 

BoccTaHaenHBaer paBHOMepHyK) pa60Ty Bcex 
nHeBMoyAapHMKoa 3. 

. ct> o p m y /i a M3o6peTeHM» 
PacuJMpMTenb ckb3)*mh, BKiKwaioiUMA 
pa3HeiueHHue b xopnyce nHeBMoyAapHue 
M6xaHti3Mbf h BosAyxopacnpeAe/iMTe/ib, no- 

ZIOCTb KOTOporO C006U4eH3 C pa60MMMM K3Me- 

paMU nHeBMoyAapHWx MexaHH3MOB, ot/im- 
MdtoiuHAcn TeM. sto, c ue/ibio noBuuieHH* 
HdAexHOCTM pa6oTu pacujHpme/iR nyTeM ab- 
TOMamnecKoro nepepaCnpeAe/teHMsi pacxoAa 
B03Ayxa b nHeBMoyAapHbix MexaHM3Max, oh 
CHadxeH 6noK3MM t a BoaAyxopacnpeAe/iHTetb 

BbinO/lHeH CeXUMOHHblM C nOABOAOM KdXAOfl 

ceKUMM k pa5oseft icaMepe xaxcAbro nHCBMoy- 

AapHOrO M6X3HM3M3. nptt 3T0M OAMH M3 6nO- 
kob HenoABHxoio pa3MetueH B lieHTpBAbHOA 
M3CTM B03AyxopacnpeAe^MTenn. a APyrne yc- 
TaHOB/ieHbi b cexuHflx c B03MO>cM0CTbK> ncpe- 
MemeHM» m icaxAuA H3 hmx canaaH c 
HenoABMXHUM 6/iokom nocpeACTBOM 5ecxo- 
MeMHOA rn6xoft Turn, nptweM KaxAan ceKUMn 
B03AyxopacnpeAenHTe/iA UneeT noAnpy*tt~ 

HCHHWrt KAdnaH, KOTOpWft C9W33H C 6/IOKOM. 

ycTaHoaneHHUM a 3TOA cexuHM. 
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(54) BOREHOLE REAMER 

(57) The invention relates to the mining 
industry and can be used in pneumatic 
hammer mechanisms for reaming 
boreholes. The aim of the invention is to 
improve the stability of operation of 
pneumatic hammer 



mechanisms by automatic redistribution 
of the air flow. The reamer includes a 
body, a pilot guide, a set of pneumatic 
hammers mounted in the body, and an air 
flow distributor with stationary pulleys 7 
and movable pulleys 21, encircled by 
endless flexible linkage 22. The body 
consists of feeder sections in each of 
which there are inlet 1 1 and outlet 12 
chambers and a throttling device, 
consisting of bushing 13 and spring- 
controlled valve 14 with openings 15. 
The valve is attached to rod 16, on which 
springs 17 and 18 and nut 19 are 
mounted. When the rhythmic operation 
of the pneumatic hammers is disrupted, 
automatic equalization of the air feed to 
each pneumatic hammer occurs because 
of the presence of flexible linkage 22. 3 
drawings. 
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The invention relates to the mining industry and can be used in pneumatic hammer 
mechanisms designed for reaming boreholes. 

The aim of the invention is to improve the reliability of operation of the reamer by 
automatic redistribution of the air flow to the pneumatic hammer mechanisms. 

Fig. 1 shows a general view of the borehole reamer; Fig. 2 shows the A — A section in 
Fig. 1; Fig. 3 shows the B — B section in Fig. 2. 

The borehole reamer includes body 1, pilot guide 2, a set of pneumatic hammers 3 that 
are regularly disposed in the body and that have working chambers 4 and pistons 5, an air 
flow distributor 6 with stationary 
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pulleys 7 and feeder sections 8, 9, 10. In each section, there are inlet 11 and outlet 12 
chambers and a throttling device, consisting of bushing 13 and spring-controlled valve 14 with 
openings 15. The valve is attached to rod 16, on which springs 17 and 18 and nut 19 are 
mounted. The ends of the sections are closed by caps 20. At the ends of rods 16 are mounted 
movable pulleys 21, which are connected to stationary pulleys 7 by means of endless flexible 
linkage 22. 

The borehole reamer operates as follows. 

The reamer is placed on the bottom of the borehole, rotation is initiated and 
compressed air is supplied to air flow distributor 6. 
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Compressed air from inlet chamber 11 of each feeder section 9, 8, 10 enters outlet 
chamber 12 through openings 15 of spring-controlled valve 14 and the gap between the latter 
and bushing 13, and then respectively enters working chamber 4 of each pneumatic hammer in 
set 3, resulting in reciprocal motion of piston 5, under the action of which reaming of the rock 
occurs. 

During rhythmic operation of pneumatic hammers 3, the gap between spring- 
controlled valve 14 and bushing 13 of the throttling device is the same for each feeder section 
8, 9, 10 and consequently, an equal quantity of compressed air at the same pressure is 
supplied to working chamber 4 of each pneumatic hammer 3. 

If the rhythm of operation of pneumatic hammers 3 is disrupted due to possible 
deformations of piston 5, a change in temperature conditions for pneumatic hammers 3, or 
other factors, then the gap between spring-controlled valve 14 and bushing 13 changes in 
proportion to the resistance of the air consumer. If, for example, the resistance to compressed 
air consumption by the pneumatic hammer 3 connected with feeder section 8 increased, then 
the air flow at that point would decrease and the pressure in outlet chamber 12 would 
increase, while the compressed air flow and the air velocity would instantaneously increase in 
outlet chambers 12 of sections 9 and 10, which would result in displacement of valves 14 
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in the direction of chamber 12 in feeder sections 9 and 10, reducing the gap between spring- 
controlled valves 14 and bushings 13 of the aforementioned sections. With the help of endless 
flexible linkage 22 bending around stationary pulleys 7 and movable pulleys 21, valve 14 is 
displaced toward an increase in the gap in feeder section 8, which automatically restores 
rhythmic operation of all pneumatic hammers 3. 

Claim 

A borehole reamer, including pneumatic hammer mechanisms disposed in the body and 
an air flow distributor, the cavity of which communicates with the working chambers of the 
pneumatic hammer mechanisms, distinguished by the fact that, with the aim of improving 
reliability of reamer operation by automatic redistribution of air flow in the pneumatic hammer 
mechanisms, it is equipped with pulleys, and the air flow distributor is implemented in sections 
with feed of each section to the working chamber of each pneumatic hammer mechanism, 
where one of the pulleys is disposed in a stationary manner in the central portion of the air 
flow distributor, and the others are placed in the sections so that they can move, and each of 
them is connected with the stationary pulley by means of an endless flexible linkage, where 
each section of the air flow distributor has a spring-controlled valve that is connected with the 
pulley mounted in that section. 



[figure under columns 3 and 4] 



[see Russian original for figure] 



Fig. 1 
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Fig. 2 
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Fig. 3 
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